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(2) BREAKING TESTS BY TORSION OF THE VERTEBRAL COLUMN. 
~，， 
I made breaking tests by torsion of fresh vertebral bodies and vertebral discs 
obtained from 6 cadavers, using the apparatus and the materials that I had designed. 
In the breaking tests by torsion of the spine, I encountered great di伍cultyespe-
cially in the method which connects the spine with the apparatus. 
THE RESULTS ARE AS FOILOWS: 
1. The torsion-angle per unit length is greatest in the upper part of the spinal 
columns and tends to decrease gradually in proportion to the height of the part 
in vertebral column. For example, the greatest value recorded is 25.3 degree/cm 
in VII C., I and I D・， and the smallest value is 3.79 degree/cm in II, IV and 
V L. 
2. On the other hand, the torsion-moment is least in the upper cervical 
vertebrae and greatest in the lower lumbar vertebrae. It becomes gradually 
greater in proportion to the height of the vertebra in the spinal column. The 
smallest vaiue recorded is 50.85 cm Kg and the greatest is 246 cm Kg. The 
torsion-moment is almost parallel to the graph showing the area in the transection 
of the vertebral body. 
3. The torsion-angle per unit length and the torsion-moment show great 
di妊erencein the corresponding parts of the vertebral column. 
4. I have discussed the states of destruction which are classified into 5 types. 
In the breaking test by compression, in al cases destruction of the vertebral disc 
alone was never observed, but in the breaking test by tortion, destruction of the 
vertebral disc alone (I. I. II. types) ismost frequently found ( 52.3 % ) ,and the 
cases of the destruction of both vertebral bodies and vertebral discs (IV type) are 
28.5 %, and those of destruction of vertebral hollies alone ( V type) ar巴19%・
5. In the cervical vertebrae, destruction of vertebral discs alone tends to be 
found more frequently than any other type of destruction, and I think I may 
say that the discs are more damageable at the place where. they connect with the 
vertebral bodies. 
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6. On the contrary, in the dorsal and lumbar vertebrae destruction of verte-
bral discs tends to be complicated with destruction of vertebral bodies. 
7. The annu1us fibrosus is more damageable by torsion than the nucleus pul-
posus and the longitudinal ligaments. The longitudinal ligaments tend to separate 
from the vertebral bodies, but the ligaments are not damageable. 
8. The annulus五brosusis more damageable in the posterior part of the discs. 
9. There were several cases in which the destruction of vertebral discs was 
not observed, but the destruction of the intervertebral disc alone in the posterior 
part could be found in the transection. I think that individual di茸erence,the 
anatomical structure of the annulus fibrosus, localization in the spine, and degene-
rative changes of the disc also may be factors to explain this fact. 
( 3) HISTOLOGICAL EXAMINATION 
I have made histological examinations (by using Haematoxylin-Eosin and Van-
Gieson coloring) of the vertebral discs after th; breaking test by compression and 
torsion of vertebral columns. 
1. I have studied normal and pathological states of intervertebral discs. 
2. The histological五ndingsof the intervertebral discs showed as individual 
as well as local differences of the vertebral columns. 
3. The vertebral discs, for which destruction was not observed macroscopically 
after the breaking tests by compression and torsion, showed sometimes slight 
injuries by histological examination. We were able to find litle degenerative changes 
in the vertebral discs which had showed such slight injuries microscopically. 
4. Most of the vertebral discs, in which destruction was found by macroscopic 
examination after the breaking test, showed more distinct injuries and degenerative 
~hanges also by histological examination than those in which destruction was not 
found. Hence it seemed probable that degenerative changes in the vertebral 



















第 8例I29 I女 川 2.3胸椎聞に骨i't癒合あり．
第14例｜印刷男！峨の変形性脊椎症あり．
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第6図 ＞~~s1·i1 と JnJ-M!dl\Jj長の白ih\1；線維輪部（長J!\tO
i）線維の変性は通常，軟骨細胞の愛性と合併す
ら 線維の輪廓泊 ·l~fiJj ffびとなり遂に句Wi.t'lー となる （物
3. 4. 5図）．叉嬰ん線維の一端は 「はけJの如く納く
分岐す るーのを見心．共他主として髄t安部に於て孤立し
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